The role of calcium ion in epinephrine activation of lipolysis.
Adipocytes were prepared by collagenase digestion of rat epididymal adipose tissue and incubated for 5, 15 or 30 minutes in Krebs-Ringer bicarbonate buffer containing albumin (40 mg/ml), glucose (1 mg/ml) and epinephrine. Calcium ion was present in some incubations at concentration of 2.5 mM and omitted from others; media with no added calcium contained 1.0 mM EGTA thereby producing a final calcium concentration of less than 10(-7) M. Glycerol release and accumulation of cyclic AMP were measured. Basal lipolysis and cell cyclic AMP levels were increased slightly but not significantly when adipocytes were incubated in calcium free media. Lipolysis could be activated with epinephrine in the absence of calcium but the sensitivity of the lipolytic response was greatly reduced; however, the maximum lipolytic response to epinephrine was not decreased in calcium free media. Similarly, incubation of adipocytes in calcium free media resulted in decreased accumulation of cyclic AMP in response to epinephrine but only when sub-maximum concentrations of the catecholamine were present. Varying the extracellular calcium concentration showed that a concentration of at least 10(-5) M was optimal for epinephrine activation of lipolysis. These observations are considered in accord with the view that activation of adenylate cyclase is facilitated by calcium ion.